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(54) APPARATUS FOR DETECTING RESIDUAL CAPACITY OF BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly detect the 
residual capacity of a battery of a lithium ion secondary 
cell by estimating the irreversible deterioration amount 
of the battery when left at a high potential. 
SOLUTION: When the detected voltage of a battery is 
left at a value exceeding a higher predetermined voltage 
(e.g. 3.9V when converted into a voltage of a lithium ion 
secondary cell) than a rated voltage of the battery (e.g. 
3.6V of the same converted value), specifically when the 
battery is left after fully charged, a time at a high voltage 
state is counted, based on which a capacity 
deterioration amount Cd of the battery is calculated. A 
value obtained by subtracting the calculated capacity 
deterioration amount Cd from a reference capacity 
(capacity when the battery is fresh) Cr is set as a full 
charge capacity Cf afterwards. A value obtained by 
subtracting a discharge amount Cd is from the full 
charge capacity Cf is a residual capacity Cc. These 
values are displayed by bar graphs 61, 62. 63. 
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«SfiC f ©fi«. c ^ 7- s 4 8 r H-» 0 tcBifi 

[0060] C©ti^. ^itt©^gfiC c y y's 
4 8 -cH-fitofcjai^SgEfiC f *iB^ Sfflr * o fcJS^ 

CCti (:^7^--'7-S4 9 : YES) . -ecDJ: ^ jSc <t(J* 

cc (%) = (^gacc/: 

06«> C© (5) ^{ca'3<*^g4 5±©1f 
^fiC c *iC c = C r <!; Stl. SiSl^fiC r ^©. P!l 

?cii^(c«, ^SfiCc7>iCc = c f istir. m^m. 

SfiCf^©lib©^j16ajn©»^^7 6 2<i;3nS. * 

it. m^sc c sp^^^fe^^s^i scmac d i 
s©SB»*. m^it. ^mtmn'^tb-cm^'yy 6 3 

'5:4s. --^-yT^y 1 5©iS^tiStg^ftf^© 

^i'^^ 6 2.63 (c*j(,>r. s^Mrcm-r^iissni^it 

[0 0 6 3 ] ±^L'fclJ(mc-:>(,»r. ia7(C7nTf-<A 

[0 064] ttJit:>%. B#.^.t 1 1 - t 1 2©^!fS)ira 
tctel^rti. >'^••;'T•'J^Vb*SKT•r<S <!:<»:*>«:. ^ 

^sisacc (%) *iffiT-rSo -e-or, ^,=^,t i 2~ 

B#^.t 1 3 ©S({lB#ra©f^{C. B#*t 1 3~ t 1 4 ©pa 

•c%m^'iT'>. c©«iraT». 3Ema (iE©<s*4t?^$ 

'^fbAi*&* ^eiffi^lEV t h^e^S. B$..±f t 1 4k:*i 
t>r. 3EmSl 2AS^0SS:3ti-C. *©K5Fj^.t 1 4JiiP4 

[0 06 5] B#..ir t 1 5 ~ t 1 6 (Ctet,>r . SO'^tf 
gSJSSn. St«Hd5«#3ni. ^F.-^-t l 6~t 

17tC*Jl>T. *tf3!»«ff±Sn. -€-©<m-Cttig3il 

.■tt 1 8CC*Jl,»-C3£S*S<?±3n. B^.iiit 1 8~t 1 9 
©fflSMS3tlA:fe©<!:-rS. KSfj^.t 1 9-C», ffigSIE 
V b AiMiEAiu2>S<!: SUSSJIfiitgWetmGEV t h 

C 0 0 6 6 ] COJ: ^tc, ±i®®j^©JBSI{cJ:n«. 



(4) 



Kt?«. »*fl«j{c»/>' 1 5»aS;Si,«ci,>©T?g|^ 
r^i^fbfic d»iif}]nL:rcJS^«?S3ittm?fHC f *iffiTL 

49 : YES) {C&SCi*!**, U*>ty«»Sa«JCCtt« 
^ac c li«3tmg:ac f ?rffl;lttc»©-C;:<f-5' 7'S 4 
9. S5 0©*!iS3>*-i:.5(C^C.5. 
10 [006 1 ] ^C*J. «^4 5 ±CC«^-r SS^S*« 

^^g:ficc (%) ior. ;x© (5) scrff^niii 

[0062] 

gigac r ) X 1 0 0 ••• ( 5 ) 

b*tftaL. tfeHdSffiVb*i»«)E«S8 (Vb>Vt 

h) r*S»^(c{3:. m^iEaCd^ttmb. 

s^fic f *fij«-r.s c i-c, jEiigii^sac c «:sm-r 
[006 7] 3 hvc^m^v:.WLmtti\-s.. mA\^^c>^ v 

7-'JSJEVb*s. ^■{•:>7"'; 1 5©3£«SJE (y^'-l^A-f 
:*->n;x«?ft©-feJi'«Sfft?«. 3.6V) J:"5fci««,»ff 
^mUVth |SI3. 9V) ?:ffi^^fii-Cfi5(g 

3n-Ct<^)^cti^. ?SS^^a©S!cgt^Si{C*.5ti 
^«:«. ^©iSfaEtXSSr*S^H?r)S!tgif-<vi 8SC 
J:»JH^L.. C®ff-Nf«fiai (ttg^) TnK:S-5*M- 

-^f-y©^a^{bacd€:H-m-r-5. m^^m-ti,') 
«c. n-s[bifc§fl5^^bacd*a»sa (tfD°dB#©s 
30 a) c r *i6?n,>fcffi4. Ji(K©?«^^ac f ii- 
c©?i5tsis^ac f*i<5.tt«acd i s*git>fcffl 
*3Si^acc<i:-r-2.. 

[0 06 8] C©ti^. fTsBsl^lbffliEaC d «:tf-Sfr -5 

BSK. 5» ^ aar b ^^^{SLCoim^mEmt.^un 
fbsac d %it»r 4 c i * 

[006 9] ^t*J. ±^©5IJ6©JK®r«. «afflE C 
U3 1 iCtitc-OX h-;U3tifcy7 h-i^J-r^rfiJffl 

40 urc©fiw*3©lL.ri,iS*i. c©^«. ^-ov^ 
h'i7XTfcj:^,5!ia©— as^/ciii^^T'^ h 
gR?o. Sffi«^ai^l2<!:0r©«Esf. JtlS^S 

<!:Lr©i:bSHg. tf-NF^Si or©^ -Yv. ^asi^^bft 

gt#|8 (S/cli^gaifiE^®) iL-C©3>f^>-tf 
[0070]*^. C©#6lWtti:i^©||te©Jg«{ClS6 

■r. c©^ig©sg*j2iitt-r-sci«t<«^©«fiR%s 

50 [007 1 ] 
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[0072} c©fc». >; ^^-^A-f :i->n;>:WftK:*jw 
«SA<i^iiJti-#-rsc<!:*soifitiite»3. ismtor. 

[01] C<D»^CD— ie86<DJ^9Sj!«8lffl34ifc«mS» 
[ia2]01t«l4i. *-5f«:J:.5^tf$iJiai©ltt?g«:«3 

i^a-^-r- ' *20 Cr 
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* [0 5] nm(£[&!(isi^m<b^^i:fi ionsii^ 
[06] sisawfti'^^^mcDift^tc^snsi^^^ 
[0 7] mim^. mAm^s^mmma>mmK.m-sti 
[?f#©sJii«] 
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